Abstract: General surgery is the basis of surgery and different from internal medicine due to its most important features, such as more skills and operation required for it. The practice of general surgery is crucial for medical students. The application of problem-based learning (PBL) is one of the important teaching methods for the clinical practice teaching in general surgery. In this study, five-year clinical medical students who were practicing in department of general surgery in our hospital were randomly divided into a PBL teaching group and a traditional teaching group, and the students' learning motivation, teaching satisfaction with PBL method, self-evaluation and knowledge acquisition were investigated. The results showed that the students' learning motivation, teaching satisfaction for the teaching, self-evaluation and knowledge acquisition in the PBL teaching group were significantly higher than those in the traditional education group, indicating that the teaching effect with PBL teaching method should be good and PBL method should be feasible.
applied in various fields of many colleges and universities, and attached importance to widely in the medical educational world.
During the long-term clinical teaching process of students' practice, we have made some attempts in the teaching of general surgery with PBL method based on the teaching reform and practice in our hospital, and achieved initial results. In this study, our thinking and practice in the application of PBL in the clinical practice teaching of general surgery are investigated.
Objects and Methods.
Sixty clinical medical intern form five-year undergraduates enrolled by Beihua University were randomly selected and divided into PBL teaching group and traditional teaching group, 30 students in each group.
Methods for students in the traditional teaching group. Students in the traditional teaching group completed their clinical practice in general surgery mainly by the teachers' instructions, that is, guiding the students to learn to make the rounds of the wards and conduct the physical examination, asking the students to raise questions and answering the questions by the teachers, and explaining the key points by the teachers.
Methods for students in the PBL method group. (1) Selecting tasks: The teachers carefully prepared the case data and related pictures, elaborately conceived a series of "problems" related to the clinical practice. The designed problems should be progressively difficult, in which more attention should be paid to the relation and logical relationship among the knowledge points, the basic knowledge and clinical knowledge, and the infiltration of them each other. Here, several cases were taken as examples. Case one (colon cancer): "Whether the diagnostic basis of the patient's colon cancer is sufficient or not?"; "What are the specific requirements for the preoperative bowel preparation?"; "What are the matters needing attention for the monitoring and treatment after surgery?"; "Whether a chemical treatment is needed after operation?". Case two (breast cancer): How to divide the clinical stages of the patient' breast cancer?"; "Is breast-conserving surgery or modified radical mastectomy suitable for the treatment of breast cancer?"; "Whether the radiotherapy, chemotherapy or endocrine therapy is required or not after operation?". Case three (severe acute pancreatitis): "Whether the diagnostic basis for the patient's severe acute pancreatitis is sufficient or not?"; "What are the relations between the pathophysiological changes and the clinical treatment?"; "How to determine the timing of surgery?"; "What are the main points during the operation and after the operation?"; "What is the significance of somatostatin in the treatment of severe acute pancreatitis?". Case four (obstructive jaundice): "What are the causes of the patient's obstructive jaundice?"; "What are the pathological changes in liver and biliary tract?"; "How to select a correct surgical procedure for the patient?"; "What are the matters needing attention during the perioperative period?". Case five (thyroid tumor): "What are the main points of clinical treatment and operation indications of the patient's thyroid tumor?". (2) Students' preparation: Aiming at the above-mentioned problems, some related reference books were recommended to the students and they were also encouraged to collect relevant information through internet. The students were asked to write speech outlines and raise some new questions based on cases described above, including the pathogenesis, pathological and pathophysiological changes, clinical manifestations, physical examination, laboratory examination, diagnosis, treatment (nonsurgical treatment and surgical treatment) and prognosis of the cases, and then they were asked to give their presentation and organized to discuss all the issues in groups. (3) Class discussion: Taking a voluntary grouping principle, the students could freely choose their classmates to organize a discussion group, 4~6 students in each group to give their presentation one by one and discuss the cases on their point of view. During the class discussion, the students were encouraged to debate and record problems to be solved, the teachers should listen to them carefully or record problems unclear or needed to be corrected, and finally the heads of groups were asked to sum up the discussion simply. (4) Teachers' explanation: Aiming at the problems found in the students' discussion, the teachers should comment on the students' performance, explain the key points, and answer the students' questions and point out the knowledge points that the students should focus on. (5) Clinical application: Aiming at the related problems and according to the patient data, the answers to the questions were verified and modified to stimulate the students' learning interest and consolidate their memory.
Unified assessment.
(1) Questionnaire survey: The questionnaire was focused on the students' learning motivation, self-evaluation, teaching satisfaction, interest in the practice of general surgery and the way to acquire the knowledge. (2) Theoretical examination: A unified theoretical examination paper was used for the assessment of general surgery theory. The difference between the two groups was compared and the data were analyzed with statistical software SPSS13.0. Results. The results showed that the learning motivation, self-evaluation, the interest in the practice of general surgery in students in the PBL teaching group were significantly higher than those in the traditional teaching group; 98% of the students in the PBL teaching group were satisfied with the PBL method; approaches to acquire the knowledge in the PBL teaching group were from 6 to 10, while those in the traditional teaching group were only from 2 to 4; the average scores of theory examination of students in the PBL teaching group were 85.5±5.3), while those in the traditional teaching group were 76.5±5.6), showing a statistically significant difference (P < 0.05). Discussion. General surgery is the basis of all different clinical surgical subjects, plays an important role in the clinical practice of medical students, and an important bridge for medical students growing into clinicians. One of medical students' dreams is to become a surgeon in a department of general surgery and most of them like entering an Affiliated Hospital of a medical school for their clinical practice. It is well known that medical students learn the basic theoretical knowledge of medicine in the stage of theoretical study and the knowledge is validated and understood further during the clinical practice. Clinical medicine is a practical science and empirical science and not merely a theoretical science. The combination of practice, thinking and knowledge is the direction of clinical medical practice [3] [4] [5] [6] [7] [8] [9] [10] [11] .
Through the practice of clinical teaching for many years, we gradually realized insufficiencies of the traditional teaching mode, in which the students were passive in learning and the teaching effect was not so good. Since the application of PBL teaching method in the clinical practice of general surgery, the students could have access to a large amount of information, and organize, digest and absorb the knowledge due to the sufficient pre-class preparation, greatly improving their independent learning ability. Through the group discussion, the answers to the questions can be found and some new problems can be put forward, the students' critical thinking may be developed, their analytical and problem-solving skills may be trained, a good relationship between students and teachers can be established, and their communication skills and cooperation sense can be cultivated, reflecting a good interaction between teaching and learning, to realize the goal required for teaching to cultivate students' comprehensive ability [3] .
The application of PBL teaching method can make the transformation from the exam-oriented education mode to a quality education mode, may help to improve the overall quality of students, can provide more space for learning and more learning autonomy for students. However, to fundamentally change the traditional education mode that has been accustomed to by students over the years, a step-by-step adaptation process is required, and the scientific evaluation system corresponding to it should be established. In addition to the final examination, how to quantify students' performance during the teaching process with PBL method also need to grope in practice and determine a complete set of flexible assessment methods, in order to adapt to the reform of the teaching method [12] .
